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Abstract Recently, a location management is being more important in mobile communication
systems due to an explosive increase of mobile users. Current systems have used a concept of location
area. Based on this concept, a mobile user performs a location update whenever it moves into a new
location area. However, this scheme can not avoid unnecessary location updates when a mobile user
moves around with high movement rate as compared to call arrival rate. That results in tremendous
location management cost. To overcome this drawback, our proposal divides service areas into two
sets: One is a set of areas that mobile users move with high speed and another is a set of areas that
they move with low speed. After establishing these two sets, this paper employs different location
tracking schemes for each sets. Generally, most mobile users with high speed have a low CMR and
a regular direction until they arrive at their destination. Using such the moving behavior, systems can
predict a mobile user’s next location area in advance. When the mobile user moves into the predicted
location, our proposal does not perform a location update. Thus, it can reduce overall location
management cost.

The Markov model is used to analyze the performance of our proposal. Using the model, this paper
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compares our proposal with IS-41 and TLA. The analytic results show that as CMR grows lower, an
overall cost of our proposal becomes less, particularly if a mobile user frequently moves into the
specific location area predicted by mobile systems. Also, our proposal has a better performance than
other two schemes when the communication cost between HLR and VLR is high.
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